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The effect of ionic strength and temperature on the swelling properties of sulfobetaine-based zwitterionic polymer brushes grafted on silicon surfaces were investigated using a Variable Angle Spectroscopic Ellipsometer (VASE-32, J. A. Woollam Co. U.S.) under various conditions: dry, in pure water varying the temperature and in aqueous NaCl solutions at different concentrations.
Ellipsometry is an optical technique that measures the change in the polarization state of polarized light induced by reflection at an interface. This change is described by the complex reflection coefficient, ρ, equation (S1):
where r p and r s are the complex reflection coefficients for the parallel and perpendicular polarization states, respectively. Tan(Ψ) is the reflectivity ratio and Δ represents the phase difference between the parallel and perpendicular polarization states.
Measurements of Psi (Ψ) and Delta (Δ) were performed as a function of photon energy in the range of 0.8-4.5 eV with a step size of 0.1 eV (corresponding to a wavelength range of 276-1550 nm). The experiments for the dry thickness were conducted at three different angles of incidence, namely 65, 70 and 75º. The wet experiments were carried out between 1.1-4.5 eV (corresponding to 1127-276 nm) using a custom-built liquid cell which enables optical access at a fixed angle of incidence of 63°. The calibration measurement of the liquid cell to estimate the window effect on the polarized light was performed by measuring a clean silicon sample in the liquid cell under ambient conditions at 63º. The spectral range was reduced due to 
For the estimation of the film thickness and the Cauchy's parameters (A and B), a three-layer model was used to fit the experimental data Psi and Delta. This three-layer model is composed of silicon, silicon oxide and a transparent Cauchy layer. Schematic representations of these models are shown in Figure S1 . In the analysis of the spectra, the bulk dielectric functions for silicon, silicon dioxide and water were employed from the package CompleteEASE (J.A.
Woollam). In addition, the Cauchy parameter C was kept constant at 0, in order to limit the 4 S effect on the correlation with the other fit parameters and it will not significantly improve the fit results. Figure S1 . Schematic representation of the models used for describing the optical properties of the zwitterionic brush polymer layers.
The dry thickness of the polymeric layer was determined by using a single uniform and homogenous Cauchy layer on top of bulk silicon and a 1.6 nm thick silicon oxide layer. The dry polymer film was considered to be a transparent dielectric layer, with an absorption coefficient close to zero. The experimental data were fitted in order to obtain the thickness (d), the Cauchy parameters A and B in a wavelength range of 276-1250 nm.
For the evaluation of the brush layer properties in liquid, two different models were considered and applied to get the most accurate fitting within the range of wavelength of 300-900 nm. A uniform and homogenous Cauchy layer model for thin layers and a linear A-graded Cauchy layer model for thick brush layers where the dry thickness is above 50 nm. In more detail, the uniform and homogenous Cauchy model assumes zero roughness and a well-distributed density throughout the volume of the polymer film. In the other case, the linear A-graded Cauchy model uses a linear gradient in the optical refractive index that lies between the optical 5 S properties of the polymer layer and that of the medium. 54 The graded layer is divided into small slices of equal thickness, characterized by slightly different A-parameters to approximate the density profile of the refractive index, i.e. the mass density distribution can be considered directly related to the refractive index distribution. The polymer density is higher close to the substrate and will decay linearly towards the properties of the medium. For the dense wet Cauchy layer the thickness, as well as the Cauchy parameters A and B, were fitted to the experimental data, while for the graded layer the thickness, the Cauchy parameters A and B, and the percentage variation of the A-parameter were fitted. During the fitting, the tabulated optical properties for water were considered, thus neglecting the effect of temperature and that of the salt concentration on the refractive index of water. The best results were obtained considering the uniform and homogenous wet Cauchy layer model. In Figure S2 and Figure   S3 show the experimental ellipsometry data and the fit results used to evaluate the swelling, thermo-responsive behavior and the effect of NaCl concentration on the PSBVB-S and the PSBMAm-S brush layers. As explained in detail in the manuscript, the styrene-based brushes swelled in water less than the methacrylamide-based brush layers due to the H-bonding between the solvent molecules and the amide groups present in the PSBMAm chains. In addition, The PSBMAm brushes are sensitive to the change of temperature, exhibiting UCST (an increase of the swelling ratio from 2.1 at 25 ºC to 2.3 at 50 ºC), while the swelling of PSBVB-S brush layers was not affected by the change of the temperature. Also, the reversibility of the thermo-responsive behavior of the zwitterionic polymer brush layers was verified as showed in Figure S3 . Furthermore, the amide moieties of PSBAm brushes affects the swelling properties of the polymer layers as a function of the ionic strength. The thickness of the PSBVB-S brush layer did not significantly change upon increasing the salt concentration, while the opposite effect was measured for the PSBMAm-S brush layers, where the polymer brushes swelled more upon increasing the salt concentration (an increase of the swelling ratio from 2.1 in pure water to 2.4 in NaCl solution 1 M). In conclusion, the methacrylamide-based 6 S brush system exhibited for all the experiment a higher swelling ratio in comparison to the styrene-based brush systems. Figure S2 . Experimental ellipsometry spectra (symbols) and fit results (solid lines) for the PSBVB-S brush layer films. In order from the top to the bottom: the optical parameters recorded in dry conditions at three different angles, in water at different temperatures (25 and 50ºC) and at different salt concentration. The models used for the fitting procedure were: for the dry measurements the uniform and homogeneous considering the refractive index of the medium equal to 1, for the thermo-responsive and ionic strength experiments the uniform and homogeneous Cauchy layer model was used considering the refractive index of the medium of pure water. The Cauchy C-parameter was set to zero. Figure S3 . Experimental ellipsometry spectra (symbols) and fit results (solid lines) for the PSBMAm-S brush layer films. In order from the top to the bottom: the optical parameters recorded in dry conditions at three different angles, in water at different temperatures (25 and 50ºC) and at different salt concentration. The models used for the fitting procedure were: for the dry measurements the uniform and homogeneous considering the refractive index of the medium equal to 1, for the thermo-responsive and ionic strength experiments the uniform and homogeneous Cauchy layer model was used considering the refractive index of the medium of pure water. The Cauchy C-parameter was set to zero.
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